ELECTRICITY   AND   MATTER  ...                  249
attempted to give some idea of the smallness of atoms and mole-
cules, and of the staggering numbers of them which are required
to form enough matter to be readily noticeable. Here we shall
content ourselves with the bald facts, leaving the reader to make
his own comparisons if he wishes to image the truth. Even the
lightest known atom, the hydrogen atom, is so heavy in com-
parison with the electron that 1847 electrons are needed to match
the weight of one hydrogen atom. In other words, the mass
of the electron is -j- of that of the hydrogen atom. No one
has ever detected a particle of matter of smaller mass than the
electron.
Small as the mass is, it is sufficient to give the electron an appre-
ciable inertia. Tolman and Stewart showed this in a very ingen-
ious way. Their method was the electric equivalent of an ex-
periment that can easily be performed with a wheel whose rim
is hollow and filled with water. When the wheel is started spin-
ning, the water at first lags behind; and when the wheel is stopped,
the water, due to its inertia, continues to circulate for a while
within the hollow rim. In the Tolman-Stewart experiment, the
free electrons in a coil of copper wire wrapped around the rim
behaved like water in a hollow rim. When the wheel was stopped
very suddenly after having been brought up to high speed, the
free electrons in the copper rim kept on going and thus produced
a momentary electric current which was measured with a sensitive
meter. This result not only verified the earlier conclusions regard-
ing the mass, or inertia, of electrons, but also showed that in metals
many of the electrons are free, or readily movable. That is the
reason why metals are good conductors. Another result of the
inertia of electrons was found by the writer during some experi-
ments on electrification by impact. Whenever a metal ball col-
lided with an anvil of insulating material, such as ivory, glass or